Summary
To measure time to initial presentation and assess factors influencing the decision to seek medical attention, we interviewed 243 patients undergoing sputum examination for the diagnosis of tuberculosis (TB) at a rural health centre near Awassa, Ethiopia. A structured questionnaire was used. Median (mean + SD) patient delay was 4.3 (9.8 + 12.4) weeks. Delays over 4 weeks were significantly associated with rural residence, transport time over 2 h, overnight travel, transport cost exceeding US$1.40, having sold personal assets prior to the visit, and use of traditional medicine. The majority of patients cited economic or logistical barriers to health care when asked directly about causes of delay. Case-finding strategies for TB must be sensitive to patient delay and health systems must become more accessible in rural areas.
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The current approach to the control of tuberculosis (TB) relies on passive case finding and thus entirely depends on whether and when people decide to present themselves to a health facility for help. Delays in the diagnosis of TB exacerbate the disease in affected individuals, increase their risk of death (Lienhardr et al. 2001) , and prolong the period of time they are infectious. The dangers of prolonged delay are heightened for those co-infected with human immunodeficiency virus (HIV) (Lawn et al. 1997) , and reducing delays to diagnosis of TB has been cited as a main objective in the battle to reduce overall death rates in sub-Saharan Africa (Harries et al. 2001) . Understanding the root causes of, or issues related to, patient delay (the time between onset of symptoms and first consultation) is paramount for the success of TB control programmes. The objective of this study was to measure patient delay in a cohort of TB suspects and explore the reasons people had for presenting late to the health service in a rural area of southern Ethiopia.
Materials and methods
The study was conducted at Bushullo Major Health Centre, located in the Southern Nations, Nationalities and Peoples Region (SNNPR) of Ethiopia. All patients referred to the laboratory for sputum-smear examination over a 10-week period because of suspicion of pulmonary TB were eligible for the study, regardless of previous healthseeking behaviour. Prior visits for the same problem, history of previous smear examinations, or referral from another institution were not considered to be contraindications for participating in the study. A questionnaire was developed addressing factors suspected to be involved with health-seeking behaviour based on clinical experience and review of relevant literature on Africa (Lawn et al. 1998; Steen & Mazonde 1998; Wandwalo & Morkve 2000; Lienhardt et al. 2001; Needham et al. 2001; Pronyk et al. 2001; Demissie et al. 2002; Rakotomizao et al. 2002) , Asia (Lonnroth et al. 1999; Ngamvithayapong et al. 2001; Yilmaz et al. 2001; Saka et al. 2002) , and North America (Sherman et al. 1999; Crane et al. 2002) . The literature was searched using the keywords 'patient delay,' 'tuberculosis' and 'diagnostic delay' in PubMed. In addition, the references of relevant papers were checked manually to identify further papers. All patients who gave informed oral consent were enrolled in the study and interviewed using a structured questionnaire. Informed consent and responses for minors <18 years of age were obtained from the closest accompanying relative. None of the patients refused to participate during the study period, and all questionnaires were completed during the first or second day of sputum collection.
Data were entered into a database using Epi Info 2002 (Centers for Disease Control and Prevention, Atlanta, GA, 330 USA). Patient delay was defined as the time from symptom onset to first consultation -whether at the health centre or somewhere else. Initial symptom onset was defined as the patient's perceived beginning of illness, most frequently (but not always) cough (86%). Patients were asked how long they had experienced their initial symptom, and patient delay was calculated by subtracting the time since their first visit for the problem (if any) from total symptom duration. Data are presented as median and mean values to maintain comparability with previous studies, although we recognize that geometrical mean would have been more appropriate for some of the variables. Odds ratios (OR) and associated 95% confidence intervals were calculated using bivariate analysis. A logistic regression model was used to establish the independent effect of each factor (adjusted odd ratios, AOR) after allowing for the confounding effect between the variables. Variables with P-values <0.2 were selected for the multivariate analysis, and a stepping routine was employed with sequential dropping of the least significant variable until only those variables which were statistically significant (P < 0.05) remained.
The study was approved by the ethics committees of both the SNNPR Government Health Bureau in Awassa and the Liverpool School of Tropical Medicine (03.58) and conformed to ethical procedures for research in Ethiopia.
Results
We interviewed 243 TB suspects with a mean (SD) age of 32.5 (15.8) years, of whom 139 (57%) were male. Factors related to the patients' access to health services are described in Table 1 . Median (inter-quartile range) transport time for all patients was 2 (1-4) h and cost of the journey was 7 (2-15) Ethiopian birr, or US$0.82 (0.24-1.76). More than half (125, 51%) had to borrow money prior to reaching the health centre, and 54 (22%) had to sell personal property including cattle (27), grain (eight), chat (a plant used as a stimulant, eight), and other products. A total of 102 (42%) persons had no prior contact with the health centre or the health system in general, and 206 (85%) had waited >10 days from symptom onset until seeking help. Thirty-seven (15%) had used traditional medicines at some point during their illness. The majority of patients (220 or 90%) came to the centre because of the persistence of their symptoms and failure to improve. The remaining patients were referred from elsewhere or returned for follow-up after a previous visit; 183 (75%) patients were unable to engage in their normal daily routines.
Patient delay had a median (mean + SD) value of 4.3 (9.8 + 12.4) weeks (Table 2) . A total of 157 (65%) patients presented >1 month after symptom onset, 51 (22) 29 (12) 8 (3) 6 (3) 3 (1) 1 (<1) 7(3) 102 (42) 141 (58) 62 (26) 52 (21) 16 (7) 6 (2) 
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>4 weeks included rural residence, transport time >2 h, overnight travel to reach the centre, and use of traditional medicine, as shown in Table 3 . Patients who spent more than US$1.40 on transport and those who sold personal belongings to cover the cost of the visit were also more likely to delay presentation by >8 weeks (data not shown). Table 3 also shows the AOR for the multivariate analysis. Rural residence and the use of traditional medicine remained independent risk factors for patient delay >4 weeks and the latter factor, plus a transport time >2 h, was associated with prolonged patient delay (>12 weeks, data not shown).
Discussion
This study measured patient delay and analysed factors associated with this delay. Patients took a mean of 10 weeks from onset of symptoms to diagnosis, with a median of just over 4 weeks, which is consistent with previous studies in this region (Lawn et al. 1998; Pronyk et al 2001; Demissie et al. 2002) . Most of the factors associated with patient delay were economic: cost of transport, prolonged transport time, rural residence, overnight travel, and the need to sell personal belongings to be able to afford coming to the health centre. These factors are indicators of financial stress and underline economic barriers to health care. The importance of accessibility to transport cannot be overstated, as more than half of the 65 million inhabitants of Ethiopia live >10 km from the nearest health facility (WHO 2003) . In order to meet the costs of transport and medical care, more than half of the patients had to borrow money; a quarter sold personal belongings, including important possessions such as cattle. On average, people spent 12 birr (US$1.40) and around 5 h on transport to the health centre. Thirty-six patients (15%) travelled for >12 h and had to spend the night away from home en route, incurring a total of at least three nights' worth of accommodation cost. All patients had to defray the cost of at least one night's accommodation in between the first and second days of sputum submission. As all patients go through the same process, an analysis of patient delay as a surrogate for health system accessibility should take all patients being investigated for TB into account; previous studies have been limited by focusing only on established TB patients.
The use of traditional medicine was also associated with patient delay. In Blantyre, Malawi, 40% of smear-positive TB patients consulted a traditional healer prior to diagnosis (Brouwer et al. 1998) while another countrywide study reported that 14% of the patients in Malawi had done so , which has led to some attempts to involve traditional healers in the diagnostic process (Banerjee et al. 2000) . It is recognized that in societies using both traditional and biomedical therapeutics, healthseeking decisions are subject to complex 'hierarchies of resort'. These are often unique to individuals and families, vary over space and time, and are based upon indigenous concepts of particular illnesses and appropriate therapies. The relative cost and accessibility of services also feature in such hierarchies (Nyamwaya 1992 ). This study also shows that some people consult grocery stores or pharmacies directly, a finding also documented in Malawi , suggesting that informal care providers could play a useful role in the diagnostic process by referring appropriate patients for sputum screening.
Increased delays in the diagnosis of TB for women have been reported throughout sub-Saharan Africa (Lawn et al. 1998; Lonnroth et al. 1999; Pronyk et al. 2001; Makwiza et al. 2002) . Our study did not find a significant association between gender and overall patient delay. The belief that the social stigma of TB can destroy a marriage, while rarely acknowledged, was equally shared between men and women. The most significant gender-associated observation from this study is that many more men than women were screened for TB. This imbalance may be due to either failure of women to seek help within the health system or gender bias within the system once they have been evaluated. This study documented a case in which a woman's husband prevented her from seeking help. A study of over 25 000 TB suspects found a significantly higher rate of sputum submission from males than females (Boeree et al. 2000) , suggesting that gender does play a role in the epidemiology of TB. Further studies are required to elucidate the reasons for this imbalance.
Perceptions and stigma in patient delay
Half of those submitting sputum for examination thought they had TB. Most patients, however, did not know what caused TB, and only a few cited an infectious agent. In general, people believed TB to be the result of everyday life -hard work, cold air and exposure to dust. Renewed efforts are required to improve knowledge and awareness of TB. Despite these gaps, most people agreed that TB is dangerous (82%) yet curable (85%), suggesting that if people knew more about the means of transmission within a community, they may be more likely to seek health care sooner.
The stigma associated with TB often discourages patients from seeking treatment (Liefooghe et al. 1997; Auer et al. 2000) . Most of the people in this study (61%) believed TB patients were not accepted in the community. The increasing prevalence of HIV/AIDS throughout subSaharan Africa has increased the number of patients with TB (Corbett et al. 2003) , and the stigma of TB has been heightened by its perceived association with the HIV pandemic, the two being synonymous for many people (Banerjee et al. 2000; Lawn 2000) . In our study, only 12 (5%) patients thought that TB was related to HIV and five (2%) equated the two diagnoses. These results are in contrast with a recent survey in Addis Ababa, the capital city (Gelaw et al. 2001) , which found that most people who feared TB did so because of its association with HIV, while the rest thought it was incurable. This notion may be associated with the Amharic term for TB, sanba nekersa, which is also used for lung cancer or tumour. The prevalence of HIV also differs between urban and rural patients: in Addis Ababa, 50% of the patients with TB are co-infected with HIV, while in the predominantly rural population of the southern region, prevalence is 19% (Yassin et al. 2004) . Knowledge and beliefs of the population about TB, and the stigma associated with it, are crucial determinants for the use of health services and should be kept under consideration when developing appropriate case-finding activities (Rubel & Garro 1992) . Education campaigns should be tailored to suit local perceptions and beliefs in order to have maximum effect, and studies are recommended at the local level to gather relevant information.
Conclusion
Despite all the obstacles to care, some individuals eventually do present themselves to the health services, most often due to the persistence of symptoms to the point of disability. The results of this study indicate that most individuals in rural Ethiopia wait until they are unable to perform their normal activities before seeking medical attention. Rural residence, the strongest predictor of patient delay, may be a marker for poverty in Ethiopia. Poverty often precludes health seeking until the ill person is no longer able to contribute to the livelihood of the family or household. Poverty has long been associated with TB (Spence et al. 1993; Farmer 1999; Grange 1999; Munch et al. 2003) , often referred to as the definitive 'disease of poverty' (Enarson 2002} . This study, however, reveals quantitative and statistically significant evidence for a link between rural poverty and patient delay. For many, it is only when the lost productivity (and the possibility of death) caused by illness jeopardize the survival of both the patient and their families that the price of accessing heath care becomes worth paying. If the health system were more accessible, then TB suspects would probably make use of it more often, thus new approaches to make health services more accessible to those in greatest need should be developed. These findings also highlight the need for implementing strategies to make directly observed therapy short course strategy more pro-poor.
